T cell antigen receptor (TCR) is a protein-complex expressed on all T cells of the immune system and is responsible for the activation of T cells when infectious agent is presented by an antigen presenting cell (APC) in the form of peptides bound to the major histocompatibility complex (pMHC). Despite numerous studies it is not clear what biochemical changes upon binding of antigen ligand to the extracellular domains of TCR leads to activation of intracellular signaling (a process known as TCR triggering). This review summarizes possible biochemical mechanisms for TCR triggering and discusses their comparative limitations and advantages in explaining various experimental observations.
Introduction
).
Antigen induced clustering
Several forms of clustering have been proposed as the triggering mechanism for the TCR. These include homodimer, heterodimer and the pseudodimer models as discussed below. 
Clustering models
Conformational change models Segregation models Also the observations that MHC class I [4, 5] and MHC class II [6] exist in pre-formed clusters, support the homodimer model.
However, since several studies have now
shown the existence of pre-clustered TCRs on the T cell surface [7, 8] , it is difficult to imagine that clustering alone could trigger the TCR. In fact in a study by Schamel and colleagues [9] , both clustering and conformational change were shown to be required for TCR triggering (permissive geometry model, as discussed later).
b. Heterodimer model
In the heterodimer model 
Conformational change model
Several studies have proposed conformational complex [26, 27] . This induces a change in the conformation of the CD3 cytoplasmic domains, allowing ITAM phosphorylation.
c. Permissive geometry model
Based on the experimental evidence for the existence of TCR-CD3s in a pre-clustered form [7] and the fact that pMHC monomers in solution fail to trigger TCR [28, 29] while pMHC dimer or higher oligomer can induce TCR triggering, the permissive geometry model was proposed [30] . According to this 
Segregation Model
In a resting T cell, phosphorylation of the TCR-CD3 is kept in check by the active phosphotases. This is supported by the fact that pervanadate, a phosphatase inhibitor, [37], CD45 [38] or PLCγ [39] , to membrane rafts has marked functional effects on TCRinduced signaling. A connecting peptide in the TCRα chain and the CD3δ chain were identified as the critical sites essential for effective raft association. Mutations in these components interfere with TCR signaling [40] .
The mechanism of directing association of the engaged TCR complex with lipid rafts is not clear but might be based on co-engagement of the raft resident CD4/CD8 coreceptors.
Conclusion
Analysis of various proposed mechanisms reveals that probably a combination of these mechanisms is responsible for TCR triggering.
Existence Further studies on the structure of fully assembled TCR-CD3 complex will be required for a better understanding of the TCR triggering.
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